,*6                  ABSTRACT DYNAMICS.
others;' and therefore a material particle- placed at a point of zero force under the action of any attracting bodies, and .free from all ^nstraintk .is .in unstable, equilibrium, a result due to Earnshaw1.
513 If the potential be constant over a .closed surface which contains none of-the attracting-jnass, it has the same constant value throughout .the interior. For if not,-it must have.a maximum or minimum value somewhere within, which is impossible.
514.    The mean potential overany spherical surface, due to matter entirely without it; is .equal to the .potential at its centre; a theorem apparently first given by Gauss.    See also Cambridge Mathematical Journal, Feb. 1845 (vol. fcr. p. 225).   This proposition is merely an extension,-to any masses, of -the converse of the following statement, which is easily seen to follow from -the results of §§ 479> 488 expressed in potentials instead of-forces.   The'potential of an uniform spherical shell at an external, point is the same as if its mass were condensed at the centre.   At all internal points it has .the same value as at the surface.
515.    If the potential of any masses -has a constant value,  V*, through any finite portion, ^",.of space, unoccupied .by matter, it is equal to V through every part of'space which can be'reached in'any way without passing through any of those masses:' a very remarkable proposition, due to Gauss^   For, if the potential differ from V in. space contiguous to £?, it. must (§ 513) be greater in some parts and less in others.
From any point' <7-within JC, 'as centre, in the neighbourhood of a '.place where the-potential is greater than f^ describe a. spherical surface.not large enough to contain'any part of any of the attracting: masses, nor to include any of the 'space external to K except such as has potential greater than V, But this is-impossible, since we' have just seen (§ 5i4)-tnat the mean potential over the spherical surface must be V, Hence the supposition that the potential is greater than V in some.'j>laces and less in others, contiguous to JK and not including masses, is false.
518. Similarly we see that in any case-of symmetry'round an axis, if-the potential is. constant through a certain finite distance, however short, along the axis, it is constant throughout the whole space that'can be reached from this portion of the axis, without crossing any of the masses.,
517. Let S be any finite portion of a surface, "or complete closed surface, or infinite surface, and let & be any point on 51 (a) It is possible to distribute matter over 6^ so- as to produce potential equal tof(E), any arbitrary function of the position of Et over the whole of S. (V) There is only one whole quantity of matter, and one distribution of it, which can satisfy this condition.- - For the proof of
1 Cambridge Phil. Trans., March, 1839.is said to be cut at right angles, or orthogonally, by a spherical surface de-he common point of intersection, OK one of theuous lemnucate, or it may be traced as a circuit presenting
